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Due to the nature of interactions between snow cover and electromagnetic radiation of 195 
different frequencies, snow can be distinguished from other terrestrial surfaces using satellite 196 
observations with various active and passive sensor techniques. Active sensors provide their own 197 
source of energy and illumination to the observed objects and the remote sensor detects the 198 
return illumination or energy that is backscattered from the target object. Active remote sensing 199 
technologies that have been used for estimating seasonal snow include active microwave and 200 
light detection and ranging (lidar) techniques. Passive sensors detect the naturally emitted 201 
radiation from the Earth surface. The most common passive remote sensing techniques for snow 202 
are visible and near-infrared observations (e.g., Cline et al., 1998, Rice et al., 2011, Section 2.1) 203 
and passive microwave detection (e.g., Foster et al., 1984; Li et al., 2012, Section 2.2). 204 
Furthermore, airborne gamma radiation measurements detect the natural terrestrial gamma 205 
radiation emitted from potassium, uranium, and thorium radioisotopes in the upper layer of soil. 206 
By measuring the difference in gamma radiation before and after the snow falls, these 207 
measurements can be used to estimate snowpack mass (Carroll, 1987; Carrol and Carroll 1989). 208 
In general, active sensors offer higher spatial resolutions than passive ones but at the expense of 209 



























































































Less common ways to observe snow include gravity measurements. Gravity data 301 
collected by the Gravity Recovery and Climate Experiment (GRACE) and GRACE Follow-On 302 



































































































































































































































































Landsat 1972-present Vis/NIR 15-120	m ~16	days Global
MODIS 2000-present Vis/NIR 250-1000	m <Daily Global
AVHRR 1978-present Vis/NIR 1090	m Daily Global
VIIRS 2011-present Vis/NIR 375	m <Daily Global
Sentinel-2 2018-present Vis/NIR 20	m ~	5	days Regional
SMMR 1978-1987 PM 25	km Every	other	day Global
SSM/I 1987-present PM 25	km Daily Global
AMSR/E 2002-2011 PM 25	km Daily Global
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